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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a display grade by changing 
the threshold characteristic of a p-SiTFT in a pixel part and driving 
circuit part. 

SOLUTION: The channel region llnd of the pixel part is undoped and 
is formed as the channel region lip of a shift register part. The voltage 
between the gate and drain during a non-selection period is negative in 
the pixel part and, therefore, an off current is shut off and the 
on-current for high mobility is increased. The dealing with higher 
fineness and larger screen is possible. Since the threshold increases in 
the shift register part, the off-current is eliminated and a malfunction is 
prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] A display pixel consists of a picture element part which it comes to arrange in the shape of a 
matrix, and a shift register circuit and a sampling circuit on a substrate. The drive circuit section which 
drives said display pixel is formed. Said picture element part and the drive circuit section In the liquid 
crystal display constituted by the thin film transistor using polycrystalline silicon as a channel layer, said 
thin film transistor which constitutes said shift register circuit A polycrystalline silicon layer including 
the channel field which is formed in island shape and contains the 1st conductivity-type impurity, and the 
source field and drain field which contain the 2nd conductivity-type impurity on both sides of this channel 
field, Said thin film transistor which consists of a gate electrode by which opposite arrangement was 
carried out to said channel field on both sides of the insulator layer, and constitutes said picture element 
part and said sampling circuit The channel field which is formed in island shape and consists an impurity 
of an in thorin chic layer, The liquid crystal display characterized by consisting of a polycrystalline silicon 
layer which includes the source field and drain field which contain the 2nd conductivity -type impurity in 
high concentration in the both sides of this channel field, and a gate electrode by which opposite 
arrangement was carried out to said channel field on both sides of the insulator layer. 
[Claim 2] The thin film transistor which constitutes said picture element part is a liquid crystal display 
according to claim 1 characterized by intervening LD field which contains said 2nd conductivity -type 
impurity in low concentration between a channel field, and a source field and a drain field. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to poly-SiTFT which realizes drive circuit one apparatus 
which formed the channel layer with polycrystalline silicon, i.e., poly- Si, and formed the drive circuit 
section in one on the substrate especially using this about the liquid crystal display (LCD^Liquid Crystal 
Display) which carried the thin film transistor (TFFthin film transistor). 
[0002] 

[Description of the Prior Art] LCD has advantages, such as small, a thin shape, and a low power, and 
utilization is progressing in fields, such as OA equipment and an AV equipment. Especially the 
active-matrix mold using the thin film transistor, i.e., TFT, as a switching element can perform the static 
drive of 100% of duty ratios in multiplexer theoretically, and is used for the big screen and the high 
definition animation display. 

[0003] The substrate (TFT substrate) which carried out connection formation of the TFT, and the 
substrate (opposite substrate) which has a common electrode stick the bitter taste tee BUMATO risk LCD 
on both sides of liquid crystal, it is put together, and is constituted by the display electrode arranged in 
the shape of a matrix. The opposite parts of a display electrode and a common electrode serve as pixel 
capacity which used liquid crystal as the dielectric layer, and the electrical potential difference chosen by 
TFT is impressed. Liquid crystal has the anisotropy in electro-optics, and modulates light corresponding 
to the reinforcement of the electric field formed of pixel capacity. 

[0004] LCD of drive circuit one apparatus in which a matrix picture element part and the circumference 
drive circuit section were formed on the same substrate is developed by using polycrystalline silicon (p-Si) 
as a channel layer of TFT in recent years. Generally, compared with amorphous silicon (a*Si), mobility is 
high, and improvement in the speed by contraction of detailed-izing by gate self aryne structure and 
parasitic capacitance is attained, and p-Si can constitute a high-speed drive circuit by forming the 
complementary structure of n-chTFT and p-chTFT. Thus, reduction of a manufacturing cost and the 
miniaturization of a LCD module are realized by a matrix picture element part and really forming the 
drive circuit section. 

[0005] The configuration of such LCD is shown in drawing 16 . The part surrounded by the dotted line of a 
center section is a MATORISUKU picture element part, and the gate line (Gl-Gm) and the drain line for 
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pixel signals (Dl-Dn) which control ON/OFF of TFT cross, and it is arranged. The display electrode (all 
are un-illustrating) linked to TFT which is a switching element, and this is formed in each intersection. 
Drain driver which the gate driver (GD) which chooses the Gaea truck in (Gl-Gm) as right and left of a 
display is arranged, samples and holds a video signal for the upper and lower sides of a picture element 
part, and impresses a pixel signal level to each drain line (Dl-Dn) synchronizing with the scan of a gate 
driver (GD) ■ (DD) is arranged. A drain driver (DD) mainly consists of a shift register circuit, a sampling 
circuit, and a capacitor for a hold, and a gate driver (GD) mainly consists of a shift register. 
[0006] The structure of a liquid crystal display where such p-SiTFT was used for drawing 17 , drawing 18 , 
and drawing 19 is shown. The sectional view where drawing 17 met the top view of a unit picture element 
part, and drawing 18 met the B-B line, and drawing 19 are the sectional views of p-SiTFT of n mold of the 
drive circuit section. On substrates (100), such as glass, the 1st auxiliary capacity electrode (101C) which 
forms the auxiliary capacity for charge maintenance by the island layer of p-Si (101) and one is formed by 
p-Si (101) by which patterning was carried out to island shape, and the picture element part. All over the 
wrap, gate dielectric film (102), such as Si02, is covered in p-Si (101) and the 1st auxiliary capacity 
electrode (101C). On gate dielectric film (102), the Gaea truck in (103L) of one is formed at the gate 
electrode (103G) which consists of a polycide layer of doped poly-Si and silicide, and this. On a gate 
electrode and its Rhine (103), the stopper (104) for preventing impregnation of the impurity of n mold is 
formed in the production process. Moreover, the side-attachment-wall spacer (105) which consists of an 
insulating material is formed in these gates electrode and the side attachment wall of Rhine (103). In a 
picture element part, from drawing 18 , moreover, in the island layer of p-Si (101) By the self aryne using 
a gate electrode (103G) and a spacer (105) Low-concentration LD field (101L) which it comes to dope at 
low concentration at n mold is formed at a channel field (101P) and its both sides, and the source field 
(101S) and drain field (101D) which were doped by n mold at high concentration are further formed in the 
outside. Moreover, the channel field (101P) is doped by p mold in order to acquire the property of an 
enhancement type. On the other hand, in the drive circuit section, LD field is not prepared but the source 
and a drain field (101S, 101D) are formed in the both sides of the channel field (101P) of p mold of the self 
aryne structure using a gate electrode (103G) as shown in drawing 19 . 

[0007] It is referred to as LDD (lightly doped drain), and it is in a picture element part, leakage current is 
controlled, and the structure where the low-concentration LDlightly doped field (101L) intervened 
between the source and the drain field (101S, 101D), and the channel field (101P) is serving to raise 
electrical-potential-difference retention as shown in drawing 18 . On the gate dielectric film (102) 
corresponding to said 1st auxiliary capacity electrode (101C), the 2nd auxiliary capacity electrode (103C) 
which consists of the same layer as a gate electrode and Rhine (103) is formed, and auxiliary capacity is 
formed. Moreover, all over a wrap, the 1st interlayer insulation film (106), such as SiNX, is covered in 
these gates electrode (103G), its Rhine (103L), and the 2nd auxiliary capacity electrode (103C). On the 1st 
interlayer insulation film (106), the drain electrode (108) and source electrode (107) which consist of Al 
etc. are prepared. It connects with the drain source field (101D, 101S) respectively through the 1st and 
2nd contact holes (CT4, CT5) by which opening was carried out into gate dielectric film (102) and the 1st 
interlayer insulation film (106). All over the wrap, the 2nd interlayer insulation film (109) is formed in 
these drain electrode (108) and the source electrode (107). In the picture element part, further, opening of 
the 3rd contact hole (CT6) is carried out into the 2nd [ on a source electrode (107) ] interlayer insulation 
film (109), the display electrode (110) which consists of ITO is formed on the 2nd interlayer insulation 
film (109), and it connects with the source electrode (107) through the 3rd contact hole (CT6) as shown in 
drawing 18 . 
[0008] 

[Problem(s) to be Solved by the Invention] Also in the picture element part, the channel field (10 IP) was 
doped by p mold like the mechanical component shown in drawing 19 as conventionally shown in drawing 
17 and drawing 18 . Since this needs to raise a threshold in the drive circuit section for complementary 
actuation, the same structure as this is adopted also in a picture element part. However, in such a 
channel dope mold TFT, since a channel layer is a doping layer of p mold, if it is in n-chTFT, effectual 
mobility will be reduced. 

[0009] On the other hand, it is not necessary to raise a threshold with a picture element part like a 
mechanical component. Moreover, when the miniaturization of a component and highly minute-ization 
progress, improvement in a charge property is desired. That is, if a component is miniaturized, the 
channel width of TFT will become small, a mutual conductance will fall, but moreover, if mobility is small, 
a mutual conductance will become still smaller. Moreover, if highly minute-ization progresses and the 
number of pixels increases, since the selection period for one line will become short, it is necessary to 
improve a charge property. 
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[0010] Moreover, when the channel field which becomes both the drive circuit section and a picture 
element part from an in thorin chic layer, i.e., a non dope, n mold impurity, and p mold impurity form by 
the layer which shows the band structure which equivalent doping is carried out and has the Fermi level 
same as a result as a non dope layer, the following problems arise. Namely, with the impurity in the 
polish recon film etc., as shown in drawing 20 , transfer characteristics may shift from the normal 
characteristic curve (III) which has a threshold in the 0V neighborhood in the direction in which a 
threshold falls, as a characteristic curve (IV) shows. When a source electrical potential difference has for 
example, an electrical potential difference between gate drains high-level by 0V in the shift register 
section at the time of standby at this time, a subSHURESSHU hold current (la) will be produced. 
According to measurement, there is about 0.2-0.3 V/dec of swings showing a subSHURESSHU hold 
property, i.e., the gate voltage which takes a source drain current to raise a single figure. Therefore, as 
shown in drawing 20 , even when the voltage -current property had shifted, and gate voltage was changed 
slightly and set to (Va), marked increase of a subSHURESSHU hold current (lb) was caused, and it 
became leakage current at the time of standby, and had also become the cause of malfunction. 
[0011] 

[Means for Solving the Problem] The picture element part which was accomplished in order that this 
invention might solve this technical problem and which comes to arrange a display pixel on a substrate in 
the shape of a matrix first, It consists of a shift register circuit and a sampling circuit, and the drive 
circuit section which drives said display pixel is formed. Said display pixel and the drive circuit section In 
the liquid crystal display constituted by the thin film transistor using polycrystalline silicon as a channel 
layer, said thin film transistor which constitutes said shift register circuit A polycrystalline silicon layer 
including the channel field which is formed in island shape and contains the 1st conductivity-type 
impurity, and the source field and drain field which contain the 2nd conductivity-type impurity on both 
sides of this channel field, Said thin film transistor which consists of a gate electrode by which opposite 
arrangement was carried out to said channel field on both sides of the insulator layer, and constitutes 
said picture element part and said sampling circuit The channel field which is formed in island shape and 
consists an impurity of an in thorin chic layer, It is the configuration which consists of a polycrystalline 
silicon layer which includes the source field and drain field which contain the 2nd conductivity-type 
impurity in high concentration in the both sides of this channel field, and a gate electrode by which 
opposite arrangement was carried out to said channel field on both sides of the insulator layer. 
[0012] the channel layer of the thin film transistor which constitutes a picture element part and a 
sampling circuit - in thorin - since the threshold between gate drains becomes the 0V neighborhood and 
actuation is controlled by forming by the layer which has a chic property, i.e., the layer which has the 
same Fermi level as a non dope layer, by the low electrical potential difference, power consumption 
decreases. Moreover, by a miniaturization and highly-minute-izing of a transistor, since the mobility of a 
channel field does not fall, even if ON period of a transistor is shortened, it is lost that the charging rate of 
the electrical potential difference for a display falls. On the other hand, in a shift register circuit, since the 
threshold is raised by channel doping of a thin film transistor, a subSHURESSHU hold current does not 
flow at the time of standby, and exact complementary actuation is performed by it. 

[0013] Moreover, especially the thin film transistor that constitutes said picture element part is the 
configuration which intervened LD field which contains said 2nd conductivity-type impurity in low 
concentration between the channel field, and a source field and a drain field. By this, the problem that an 
OFF current increases is prevented, electrical-potential-difference retention improves in the thin film 
transistor which an impurity does not contain to said channel field, and a contrast ratio improves. 
[0014] 

[Embodiment of the Invention] Drawing 1 is the sectional view of each part of the TFT substrate which 
constitutes ********** concerning the 1st operation gestalt of this invention, (a) of drawing 1 is the 
sectional view of a picture element part, and (b) of drawing 2 is the sectional view of the shift register 
section, and it all shows n-chTFT. Moreover, (c) of drawing 1 is the sectional view of p-chTFT. In addition, 
the sampling section has become by TFT of the same structure as (a) of drawing 1 . Moreover, drawing 2 is 
the top view of a unit picture element part, and (a) of drawing 1 is the sectional view which met the A-A 
line of drawing 2 . 

[0015] On substrates (10), such as glass, p-Si (ll) is formed in island shape, and the gate dielectric film 
(12) of Si02 is formed all over the wrap in this. On gate dielectric film (12), a gate line (13L) and a gate 
electrode (13G) are formed of the polycide which consists of a layered product of doped poly-Si and silicide, 
such as a tungsten, and the gate electrode (13G) is arranged above the p-Si (ll) island layer. By the 
picture element part (sampling section) (a), it considers directly under [ in p-Si (ll) / gate electrode (13G) ] 
as the non dope layer, and in the shift register section (b), it is doped by p mold at low concentration, and 
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serves as a channel field (llnd, llpc) respectively. Moreover, in the p-ch section (c), it is the channel field 
(llnd) of a non dope. Furthermore, in the picture element part (a), to a gate electrode (13G), it has self 
aryne relation, the source and the drain field (llS, 11D) which were doped by n mold at high 
concentration are formed in LD (lightly doped) field (llL) doped [ the both sides of a channel field (llnd) ] 
by n mold at low concentration, and the outside of this LD field (llL), and it has LDD (lightly doped 
drain) structure. In the shift register section (b) and the p-ch section (c), the source and the drain field 
(llS, 11D) which were doped by n mold and p mold with self aryne relation at high concentration at the 
both sides of a channel field (llpc, llnd) to the gate electrode (13G), respectively are formed. Moreover, in 
the picture element part (a), the 1st auxiliary capacity electrode (llC) is formed of the p-Si layer of a 
source field (llS) and one, and it is covered with gate dielectric film (12). On the 1st auxiliary capacity 
electrode (llC) which sandwiched gate dielectric film (12), the 2nd auxiliary capacity electrode (13© 
which consists of a polycide of the same ingredient as a gate electrode (13G) is formed, and the auxiliary 
capacity for charge maintenance is formed. On these gates electrode (13G) and the 1st auxiliary capacity 
electrode (13C), impregnation stoppers (14), such as Si02, are formed by the same pattern from the 
request on manufacture so that it may state later. Spacers (15), such as Si02, are formed in the side 
attachment wall of these gates line and an electrode, an auxiliary capacity electrode (13), and an 
impregnation stopper (14). All over a wrap, the 1st interlayer insulation film (16) which consists of Si02 
etc. is formed in these. On the 1st interlayer insulation film (16) The contact hole (CT1, CT2) which the 
drain electrode (18) and source electrode (17) which consist of aluminum etc. were formed, and was 
respectively formed into gate dielectric film (12) and the 1st interlayer insulation film (16) is minded. It 
connects with the drain field (llD) and the source field (llS). All over the wrap, the 2nd interlayer 
insulation film (19) which consists of flattening film, such as SOG film, is formed in these drain electrode 
(18) and the source electrode (17). Furthermore, in the picture element part (a), it connects with the 
source electrode (17) through the contact hole (CT3) which the display electrode (20) which consists of 
ITO (indium tin oxide) was formed on the 2nd interlayer insulation film (19), and was formed into the 2nd 
interlayer insulation film (18). 

[0016] The transfer characteristics of these TFT are shown in drawing 3 . Drawing 3 shows the relation 
between the gate voltage Vg near threshold voltage, and the current Is between the drain sources. In TFT 
of the picture element part shown in (a) of drawing 1 , the channel field (llnd) is formed by the poly-Si 
layer of a non dope. Therefore, in drawing 3 , the transfer characteristics show the description which has 
a threshold in about Vg=0, as shown in a graph (I). Moreover, it is the form shifted on the right of the 
graph (I) as shown in the graph (II) of drawing 3 for the reason for the electrical potential difference 
which forms by poly- Si which doped the channel field (llpc) in p mold at low concentration in TFT of the 
shift register section shown in (b) of drawing 1 , and formation of an inversion layer takes, and becomes 
higher [ a threshold ] than the case of a graph (I). 

[0017] On the other hand, each electrode voltage of the picture element part TFT shown in (a) of drawing 
1 and each electrode voltage of TFT of the shift register section shown in (b) of drawing 1 were shown in 
(a) of drawing 4 , and (b), respectively. Vg is gate voltage and Vd is a drain electrical potential difference. 
As (a) of drawing 4 shows, the drain electrical potential difference Vd is an analog signal electrical 
potential difference which is carrying out positive/negative reversal and changes level for every 1 level 
period corresponding to display gradation among the electrical potential differences impressed to the 
electrode of the picture element part TFT shown in (a) of drawing 1 . During the non-selection period (i.e., 
the period of OFF of TFT), gate voltage Vg is negative and the electrical potential difference Vgd between 
gate drains is set as negative, the usual drive - setting - the electrical potential difference Vgd between 
gate drains " the minimum -2 - it is set also to -15V when a **** and the drain electrical potential 
difference Vd are forward about V Moreover, also in the sampling section which samples a drain electrical 
potential difference, actuation of TFT is driven with the same electrode voltage as this from a video signal. 
Therefore, TFT of the picture element part shown in (a) of drawing 1 and TFT of the sampling section 
have the desirable property that a threshold is by Vg=0V, as the graph (I) of drawing 3 shows. Namely, 
since a channel field (llnd) is a non dope layer, even if the electrical potential difference Vgd between 
gate drains becomes large negative Since it is lost that an OFF current increases with p mold carrier and 
a channel field (llnd) is a non dope, A good display is made even if mobility is high, and 1 
horizontal-scanning period is shortened by the miniaturization of transistor size, highly-minute-izing, 
and the increment in the number of pixels, since charge capacity improves. Moreover, when the threshold 
of the electrical potential difference Vgd between gate drains became small, driver voltage level can be 
lowered to the whole and power consumption decreases. Furthermore, the channel width of TFT of the 
sampling section goes up a threshold sharply by the **** and the channel dope by about 600 micrometers 
to the channel width of TFT of a picture element part being 2 micrometers. That is, a threshold will vary 
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in a picture element part and the sampling section. Therefore, in the sampling section, since threshold 
control becomes easy by not performing a channel dope, design cost falls and the yield improves. 
[0018] Moreover, as shown in (b) of drawing 4 , TFT of the shift register section of (b) of drawing 1 is 
digital actuation from which it becomes the electrical potential difference with high level and a low level 
same [ gate voltage Vg and the drain electrical potential difference Vd ]. Therefore, since the electrical 
potential difference Vgd between gate drains is set to 0V during OFF, in order to intercept an OFF 
current, it is desirable that the threshold is higher than 0V. That is, since a subSHURESSHU hold 
current is prevented by setup which the gate drain electrical potential difference Vgd becomes below a 
threshold with some margin in gate voltage Vg and leakage current is suppressed by it at the time of 
standby of a low level, malfunction is prevented. 

[0019] That is, by this invention, in a picture element part and the sampling section, a drain electrical 
potential difference is an analog signal electrical potential difference, even if it does not carry out raising 
a threshold by the channel dope and the electrical potential difference between gate drains becomes large 
by this negative paying attention to intercepting a flow by making negative the electrical potential 
difference between gate drains, p mold electrical conduction is lost and an OFF current is controlled. 
Moreover, since the mobility at the time of ON improves, it can respond also to highly-minute-izing and 
big screen-ization. Furthermore, the point that cutoff of an OFF current with a pn junction obstruction 
becomes impossible is compensated with suppressing an OFF current according to LDD structure. In the 
shift register section which performs digital actuation to coincidence, a channel dope is performed, the 
margin to the shift of signal-level level is raised by raising a threshold, malfunction is prevented, and 
dependability is improved. 

[0020] Then, the manufacture approach of the liquid crystal display shown in drawing 1 is explained. 
Drawing 5 to drawing 15 is the process sectional view showing the manufacture approach, (a) of each 
drawing is TFT of the picture element part corresponding to (a) of drawing 1 , (b) is n-chTFT of the shift 
register section corresponding to (b) of drawing 2 , and (c) is p-chTFT corresponding to (c) of drawing 1 . 
TFT of the sampling section is manufactured by the same approach as (a). 

[0021] The laminating of the amorphous silicon (a-Si) is carried out by CVD which made the silane SiH4 
ingredient gas in drawing 5 on the substrate (10) which consists of glass first. This a-Si is polycrystaHzed 
by 400-degree C excimer laser annealing, and it considers as polish recon (p-Si) (ll). This is etched by 
reactant ion dirty (reactive ion etch), i.e., RIE, and the island layer of the TFT section and the 1st 
auxiliary capacity electrode (llC) are formed. 

[0022] Next, in drawing 6 , after covering a picture element part (a) and the p-ch section (c) by the resist 
(R), the p-Si (11) layer of the shift register section (b) is doped in p mold at low concentration by 
performing the ion implantation of the boron (B) which is p mold impurity. As shown in drawing 7 after 
resist exfoliation, on these, with the reduced pressure CVD of 440 degrees C, the laminating of Si02 is 
carried out to the thickness of 1000A, and gate dielectric film (12) is formed. And a resist (R) is covered on 
[ all ] the TFT section, the ion implantation of n mold impurities, such as phosphorus (P), is performed, 
and the 1st auxiliary capacity electrode (llC) is formed into low resistance. 

[0023] next, the 580-degree C elevated temperature which made SiH4 ingredient gas on this as shown in 
drawing 8 - the laminating of poly-Si is carried out by CVD, and after performing and forming the ion 
implantation of phosphorus into low resistance, sputtering of the tungsten silicide (WSi) is carried out. 
Then, the laminating of Si02 which serves as an impregnation stopper (14) is carried out by the 
410-degree C ordinary pressure CVD. And these [ Si02 ] and the polycide layer of polySi and WSi are 
etched by the same pattern by RIE, and the impregnation stopper (14) with which it was covered on the 
gate line (13L) and the 2nd auxiliary capacity electrode (13C) which connect this with a gate electrode 
(13G) mutually about a line in a picture element part and these gates electrode (13G), its Rhine, and the 
2nd auxiliary capacity electrode (13C) is formed. 

[0024] As shown in drawing 9 , a side-attachment-wall spacer (15) is again formed in a gate electrode 
(13G) and the impregnation stopper on it (14) by the 410-degree C ordinary pressure CVD by carrying out 
the laminating of Si02 and etching this by RIE. Next, as shown in drawing 10 , after forming a wrap 
resist (R) for p-chTFT (c), the time [ 1st ] ion implantation of n mold impurities, such as phosphorus (P), is 
performed with a low dose (3-5x10** 13/cm**2), and the field which becomes a mask about a gate 
electrode (13G) with the source and a drain field (US, 11D), and LD field (llL) is doped to low 
concentration (n-). At this time, it remains as a channel field (llpc) where it was doped directly under the 
gate electrode (13G) by the channel field (llnd) of a non dope in the picture element part (a), and it was 
doped by p mold by n-chTFT of the shift register section (b). In addition, in this process, in order that a 
spacer (15) may prepare the margin to diffusion of the longitudinal direction by annealing after a 
phosphorus ion implantation, it falls the high impurity concentration of a channel field edge, eases drain 
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electric field, and has the work which improves pressure-proofing. 

[0025] As succeedingly shown in drawing 11 , a resist with bigger size (Rl) than a gate electrode (13G) is 
covered to a picture element part (a), and the time [ 2nd ] ion implantation of phosphorus (P) is performed 
for this on a mask in a high-dose amount (3xl0**15/cm**2). While being maintained at a 
low-concentration doping field (n-) directly under [ resist (Rl) ] a picture element part (a) and forming LD 
field (11L) by this, the source field (US) and drain field (11D) which consist of an n+ layer doped by high 
concentration are formed in the outside of this LD field (11L). In the shift register section (b), there is no 
LD field and the source field (US) and drain field (11D) which consist of an n+ layer doped by the both 
sides of a channel field (llpc) at high concentration are formed. 

[0026] As it exfoliates and a resist is shown in drawing 12 the back, a wrap resist (R) is formed for 
n-chTFT of a picture element part (a) and the shift register section (b), the ion implantation of the boron 
(B) which is p mold impurity is performed, and the source field (IIS) and drain field (llD) of p-chTFT (c) 
are formed by the high concentration layer (p+) of p mold. At this time, directly under a gate electrode 
(13G), it is maintained at a non dope and a channel field (llnd) is formed. Moreover, the impregnation 
stopper (14) has prevented carrying out the counter dope of the boron to the gate electrode doped and 
formed into low resistance by n mold, and its Rhine, and raising resistance. 

[0027] After activating the doped field (llcp, 11L, US, 11D) of p-Si, as it is shown in drawing 13 by lamp 
annealing or excimer laser annealing, after forming Si02 [ 2000A] by the 410-degree C ordinary pressure 
CVD and annealing at 600 degrees C, further, Si02 is formed in thickness of 3000A by 300-degree C 
plasma CVD, and the 1st interlayer insulation film (16) is formed. Then, for the purpose of the 
uncombined hand termination in silicon, after performing H2 450 -degree C annealing, a contact hole 
(CT1, CT2) is formed by RIE into the gate dielectric film (12) on a drain and a source field (llD, US), and 
the 1st interlayer insulation film (16). 

[0028] And as shown in drawing 14 , the laminating of Ti/AISi is carried out to the thickness of 7000A by 
sputtering, patterning of this is carried out by RIE, a drain electrode (17) and a source electrode (18) are 
formed, and it connects with a drain and a source field (llD, US) through a contact hole (CTl, CT2) 
respectively. After performing 390-degree C H plasma treatment for the uncombined hand termination in 
silicon, as again shown in drawing 15 , by 410-degree C CVD After covering and carrying out flattening of 
the Si02 film formed by the SOG film, i.e., spin spreading, and baking after carrying out the laminating 
of Si02 to the thickness of 2000A, further, by 410-degree C CVD, the laminating of Si02 is carried out to 
the thickness of 1000A, and the 2nd interlayer insulation film (19) is completed. And a contact hole (CT3) 
is formed by RIE into the 2nd interlayer insulation film (19) on the source electrode (18) of a picture 
element part (a). 

[0029] Finally, ITO is formed by sputtering, patterning of this is carried out by RIE, a display electrode 
(20) is formed, it connects with a source electrode (18), and the TFT substrate shown in drawing 1 is 
completed. 
[0030] 

[Effect of the Invention] This invention is the configuration of not performing a channel dope in the 
sampling section of a picture element part and the drive circuit section while performing a channel dope 
in the shift register section of the drive circuit section by the polycrystalline silicon thin film transistor in 
the liquid crystal display which really formed the drive circuit section on the substrate like the picture 
element part, so that clearly from the above explanation. Since the OFF current by p mold electric 
conduction is prevented, and a contrast ratio improves in a picture element part and the sampling section, 
and ON resistance falls and charging efficiency becomes good while a threshold goes up, a flow and 
non-flowed control margin of complementary actuation are obtained in the shift register section by this, 
malfunction is prevented and dependability increases, the optimal display also for a high definition and a 
big screen is obtained. Moreover, since the threshold is low, a low-battery drive is attained, and power 
consumption is reduced. 

[Brief Description of the Drawings] 

[Drawing l] It is the sectional view of TFT of each part of the liquid crystal display concerning the 
operation gestalt of this invention. 

[Drawing 2] It is the top view of the unit picture element part of the liquid crystal display concerning the 
operation gestalt of this invention. 

[Drawing 3l It is the transfer-characteristics property of TFT of each part of the liquid crystal display 
concerning the operation gestalt of this invention. 

[Drawing 4] It is the electrical-potential- difference wave form chart of TFT of each part of the liquid 
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crystal display concerning the operation gestalt of this invention. 

[Drawing 5] It is the process sectional view showing the manufacture approach of the liquid crystal 
display concerning the operation gestalt of this invention. 

[Drawing 6] It is the process sectional view showing the manufacture approach of the liquid crystal 
display concerning the operation gestalt of this invention. 

[Drawing 7] It is the process sectional view showing the manufacture approach of the liquid crystal 
display concerning the operation gestalt of this invention. 

[Drawing 8] It is the process sectional view showing the manufacture approach of the liquid crystal 
display concerning the operation gestalt of this invention. 

[Drawing 9] It is the process sectional view showing the manufacture approach of the liquid crystal 
display concerning the operation gestalt of this invention. 

[Drawing 10] It is the process sectional view showing the manufacture approach of the liquid crystal 
display concerning the operation gestalt of this invention. 

[Drawing 11] It is the process sectional view showing the manufacture approach of the liquid crystal 
display concerning the operation gestalt of this invention. 

[Drawing 12] It is the process sectional view showing the manufacture approach of the liquid crystal 
display concerning the operation gestalt of this invention. 

[Drawing 13] It is the process sectional view showing the manufacture approach of the liquid crystal 
display concerning the operation gestalt of this invention. 

[Drawing 141 It is the process sectional view showing the manufacture approach of the liquid crystal 
display concerning the operation gestalt of this invention. 

[Drawing 15] It is the process sectional view showing the manufacture approach of the liquid crystal 
display concerning the operation gestalt of this invention. 
[Drawing 161 It is the block diagram of a liquid crystal display. 

[Drawing 17] It is the top view of the unit picture element part of a liquid crystal display. 
[Drawing 18] It is the sectional view which met the B-B line of drawing 17 . 
[Drawing 191 It is the sectional view of the drive circuit section. 

[Drawing 20] They are the transfer characteristics of TFT explaining the trouble of the conventional 
liquid crystal display. 
[Description of Notations] 
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